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$\{P_{1}, \cdots, P_{m};D\}$ $A$
$Q$ exact




1. $A$ $R(z)=(zE-A)^{-1}$ $A$
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$R(z)$ $C$ $R(z)$ $A$
$x(z)=\det(zE-A)$




2. $z=\lambda_{i}$ $C_{i}$ $\lambda_{i}$
$P_{i}$ $P_{i}= \frac{1}{2\pi\sqrt{-1}}\int_{c_{:}}R(z)dz$
3. $f(z)\in C[z]\backslash \{0\}$ $f(A)=O$
$R(z)= \frac{1}{f(z)}\Psi_{f}(zE,A)$ , $\Psi_{f}(x,y)=\frac{f(x)-f(y)}{x-y}\in C[x,y].$
$A=(\begin{array}{lll}0 4 0-1 4 00 0 3\end{array})$ $\pi(x)=(x-2)^{2}(x-3)$ $\lambda_{1}=2,$ $\lambda_{2}=3$
$A$
$R(z)= \frac{1}{(z-2)^{2}}(-6E+5A-A^{2})+\frac{1}{z-2}(-3E+4A-A^{2})+\frac{1}{z-3}(4E-4A+A^{2})$
$P_{1}=-3E+4A-A^{2}=(\begin{array}{lll}1 0 00 1 00 0 0\end{array}), P_{2}=4E-4A+A^{2}=(\begin{array}{lll}0 0 00 0 00 0 1\end{array}),$
$D_{1}=-6E+5A-A^{2}=(\begin{array}{lll}-2 4 0-1 2 00 0 0\end{array}), D_{2}=O$
$A$ $\{P_{1},P_{2};D_{1}+D_{2}\}$
2.
$A=(\begin{array}{llll}0 2 0 11 0 0 00 0 0 20 0 1 0\end{array})$
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$\pi(x)=(x^{2}-2)^{2}$ $\lambda_{1}=\sqrt{2},$ $\lambda_{2}=$ - $A$
$\{P_{1}, P_{2};D_{1}+D_{2}\}$








$f(z)\in Q[z]$ $V(f)=\{z|f(z)=0\}$ $Q[z, f^{-1}]$
$\equiv$
$r_{1}(z)\equiv r_{2}(z)\Leftrightarrow r_{1}(z)-r_{2}(z)\in Q[z]$
$[r_{1}]$ $V(f)$
$V(f)$ $g(z)/f(z)^{\ell}\in Q[z, f^{-1}]$
$\ell-1$ $T$ ([3], [4])
$[ \frac{g(z)}{f(z)^{\ell}}]=T[\frac{f’(z)}{f(z)}],$ $T= \sum_{k=0}^{l-1}(-\partial_{z})^{\ell-k}t_{k}(z)\in Q\langle z,$ $\partial_{z}\rangle.$
$T$ $V(fi\cdots f_{m})$
$r(z)\in Q[z, f_{1}^{-1}, \cdots , f_{m}^{-1}]$
$[r(z)]=T_{1}[ \frac{f_{1}’(z)}{f_{1}(z)}]+\cdots+T_{m}[\frac{f_{m}’(z)}{f_{m}(z)}],$ $T_{i}\in Q\langle z,$ $\partial_{z}\rangle$
$A$ $\lambda_{i}$ $P_{i}$
$A$ $\pi(z)=fi(z)^{\ell_{m}}\cdots f_{m}(z)^{\ell_{m}}$ $f_{i}(z)$ $\lambda_{i}$
$[ \frac{1}{\pi(z)}]=T_{1}[\frac{f_{1}’(z)}{f_{1}(z)}]+\cdots+T_{m}[\frac{f_{m}’(z)}{f_{m}(z)}]$
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$T_{i}= \sum_{k=0}^{\ell_{:-1}}(-\partial_{z})^{\ell_{i}-k}t_{k}(z)$ $T_{i}^{*}= \sum_{k=0}^{\ell_{i}-1}t_{k}(z)(\partial_{z})^{\ell_{i}-k}$
$P_{i}$ $=$ $\frac{1}{2\pi\sqrt{-1}}\int_{c_{:}}R(z)dz=\frac{1}{2\pi\sqrt{-1}}\int_{C_{i}}\Psi_{\pi}(zE, A)\frac{1}{\pi(z)}dz$
$= \frac{1}{2\pi\sqrt{-1}}\int_{C_{1}}\Psi_{\pi}(zE, A)\sum_{j=1}^{m}T_{j}\frac{f_{j}’(z)}{f_{j}(z)}dz=\frac{1}{2\pi\sqrt{-1}}\int_{C_{i}}\Psi_{\pi}(zE, A)T_{i}\frac{f_{i}’(z)}{f_{i}(z)}dz$
$= \frac{1}{2\pi\sqrt{-1}}\int_{C_{l}}\{T_{i}^{*}\Psi_{\pi}(zE, A)\}\frac{f_{i}’(z)}{f_{i}(z)}dz=\{T_{i}^{*}\Psi_{\pi}(zE, A)\}|_{z=\lambda_{i}}$
2 $\Psi_{\pi}(z, y)$ $\tau_{i}*$ $F_{i}(z, y)=$
$(T_{i}^{*}\Psi_{\pi})(z, y)$ $(\lambda_{i}E, A)$
4
4.1
2. $A$ $v\neq 0$ $f(A)v=0$ $v$
3 $f(z)$
4. $i$ $ej$ $\pi j(z)$ $A$ $R(z)$
$R(z)e_{j}= \frac{1}{\pi_{j}(z)}\Psi_{j}(zE, A)e_{j}$ , $\Psi_{j}(x, y)=\frac{\pi_{j}(x)-\pi_{j}(y)}{x-y}\in Q[x, y].$





2. $e_{j}$ $\pi j(z)=f_{1}^{\ell_{1j}}\cdots f_{m}^{\ell_{mj}}$
3. $[1/\pi j(z)]$ $T_{1j},$ $\cdots,$ $T_{mj}$















$\pi_{j}(z)=f_{1}(z)^{l_{1j}}\cdots f_{m}(z)^{\ell_{mj}},$ $(0\leq l_{ij}\leq\ell_{i})$
$(\ell_{1j}, \cdots , \ell_{mj})$











3. $v$ $k=1,$ $\cdots,$ $m$
1. $\chi_{k}(z)=\chi(z)/f_{k}(z)^{\ell_{k}}$ $t_{v_{k}=}t_{v\chi_{k}(A)}$
2. $i=1,$ $\cdots,$ $n$
$t_{v_{k}e_{j}=0}$ $\ell_{kj}=0$ $0$ $t_{v}$ $f_{k}(A)$ $tv_{k}f_{k}(A)^{p}$
$t_{v_{k}f_{k}(A)^{p}b_{kj}=0}$ $p>0$ $\ell_{kj}=p$




1 $v_{1},$ $\cdots,$ $v_{m}$ $tu\mapsto tuf_{k}(A)^{\ell_{k}}$ $m^{2}$
2 $m\log_{2}m$
$S=\{1, \cdots, m\}$ $I$ $v_{I}$
$t_{v_{I}=^{t}v\prod_{i\in S\backslash I}f_{i}(A)^{\ell_{i}}}$
$v_{k}=v_{\{k\}}$ $v=v_{S}$ $S$ singleton $\{k\},$ $(k=1, \cdots, m)$
$I$ $J,$ $K$ $I=J\sqcup K$ (disjoint union)
3. $m=4$
$T=\{\{1,2,3,4\}, \{1,2\}, \{3,4\}, \{1\}, \{2\}, \{3\}, \{4\}\}$
$S=\{1,2,3,4\}$ $\{k\}$




















$\varphi(T_{u}, T_{f})=\{\begin{array}{l}x ( x\in T_{u} parent (x)\in T_{f})\emptyset ( )\end{array}$
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$\varphi$ iterator $\emptyset$ oh-p.foreach r $T_{f}$




. CPU: Xeon 2.$93GHz$ (4-core) $\cross 2$. Memory: $48GB$. $OS$ : Debian GNU Linux 2.6
160 $A$
. $A$ $\chi(z)$ $\pi(z)$
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